


































































Discussion 

The forage allocation model provided several ways of distributing 
allowable forage productivity to ungulate species: 1) allowing ungulate 
numbers to range freely, 2) setting lower bounds, 3) setting upper bounds, 4) 
fixed values used iteratively, 5) altering objective function coefficients, 
and 6) any combination of these. The model provides an array of feasible 
solutions, however, the optimal solution could only be determined by 
management goals. 

Although we identified Shepherdia and Elymus as the 2"most limiting 
forage species (with Bromus third), the most useful method of allocating 
forage appeared to be based on using winterfat, the fourth most limiting 
species. Forage values were insufficient or inadequate for Shepherdia spp. 
and Elymus spp., and Bromus spp. could be discarded because it is an 
introduced species. Shepherdia is the most important browse species to mule 
deer, and Elymus was one of the few graminoid species extensively used by all 
ungulate species. Both Shepherdia and Elymus should be monitored by managers 
and production values should be obtained in appropriate habitat types. 

The determination of optimal ungulate levels based on the sequential 
removal of limiting forage species/categories beyond limits imposed by 
winterfat were useful academic exercises and important in showing how the 
model functioned, but they have limited management implication. For Theodore 
Roosevelt National Park has been mandated to preserve native plant communities 
and species. Winterfat has been identified as a decreaser under intensive 
grazing (Appendix B) and ungulate numbers that are tolerated by winterfat 
should be tolerated by most plant species. Some species/categories that 
became limiting after winterfat should also be monitored. Total vegetational 
categories (GRASSTOT, FORBSTOT, BROWSTOT) provide upper estimates for 
vegetational utilization. Ungulate numbers should not be allowed to build 
beyond these levels. 

Model runs where ungulate numbers were allowed to range freely generally 
provided results we €Xpected. Horse numbers were low in most runs due to high 
overall intake. Elk numbers were higher than bison or horses due to lower 
intake by elk. However. due to competition of elk with mule deer for some 
browse species. and elk with bison for some later-limiting graminoid species, 
the model selected for at least a representative number of bison instead of 
allocating all forage to elk. It can be concluded from this and other runs 
that horses are energetically inefficient, and to optimize total ungulate 
numbers. they must be below bison and elk population levels. 

Model runs with set lower bounds will probably be more useful to 
managers than free runs - because allowing for minimum ungulate numbers more 
closely approximate Park goals for maintaining genetic diversity, visitor 
visibility, and species representation. With lower bounds set, the model in 
this case performed somewhat like the earlier example, allocating most forage 
to elk and bison. However. by raising the lower limit of bison and horses, 
the total solution did not decrease at the same rate - indicating that some 
ungulates were not as limited by the current "limiting forage 
species/category." This iterative process could be used to seek a higher 
number of ungulates. 
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